ABSTRACT The study documents the characteristics of Hong Kong residents who used substances in mainland China. Characteristics of such users were compared with those using substances elsewhere. A cross-sectional survey was used. Data analyses were stratified by gender, and multivariate analyses were performed. Respondents, Hong Kong adults aged 18-30 (n=6,528), were interviewed using a mixed interviewer and computerized mobile phone method, at the Hong Kong-mainland China boundary. Cross-border substance users and other types of substance users had characteristics that were quite different (e.g., education level, perceived harmfulness of substance use in general, having friends who frequently used substances in mainland China). Crossboundary substance users also found it easier to obtain substances in mainland China than in Hong Kong (males: 60.5%, females: 39.6%) and perceived no chance of being arrested in mainland China because of substance use (men: 28.8%, women: 24.5%). They tended to use substances in discos/rave parties together with friends (men: 77%, women: 81%), and substances were often obtained for free (men: 63.2%, women: 78%). Ecstasy and ketamine were often used (men: 86.5% & 79.4%, women: 81% & 70.2%), and multiple uses of different substances were common (men: 81.3%, women: 68.6%). Lower price, peer influence, and better availability were reasons behind crossboundary substance use behaviors. Cross-boundary substance users have specific characteristics. Prevention policies should take these characteristics into account. Regional collaborations are highly warranted.
INTRODUCTION
Substance use behavior is one of the various forms of cross-boundary risk behaviors. [1] [2] [3] There are relatively few studies conducted on cross-boundary substance use behaviors, although the spread of disease such as human immunodeficiency virus (HIV) via cross-border injecting drug use or use of psychoactive substances has been a growing concern. [1] [2] [3] [4] [5] [6] Cross-boundary substance users may have some special characteristics that are relevant to drug prevention. For instance, as compared to their Bstay home^counterparts, traveler abusers were more likely to find drugs less expensive and more readily available; they also tended to be older, became addicted more easily, and were more likely to seek treatments.
Hong Kong is geographically contiguous with Shenzhen and is a special administrative region of mainland China. In the year 2003, Hong Kong residents made 52.6 million person-trips to mainland China, representing an increase of 34.3% as compared to the figure in 1998 (39.1 million). 8 Cross-boundary risk behaviors among Hong Kong residents in mainland China have been prevalent. Studies have consistently found that many male Hong Kong residents were engaging in unprotected sex with female sex workers (FSW) in mainland China. 9, 10 Furthermore, Hong Kong male residents were more likely to engage in unprotected sex when having sex with FSW in mainland China, as compared to when having sex with FSW in Hong Kong. 11 Similar results were also obtained from studies of crossboundary homosexual behaviors. 12 Studies related to Hong Kong people using substances in mainland China, however, have not been reported.
It has consistently been found that substance use has been common among the youth. [13] [14] [15] [16] [17] In Hong Kong, a large-scale drug use survey conducted in year 2000 on 95,788 secondary school students found that 4.1% of them had used some psychotropic substances in their lifetime (as compared to 2.7% in 1996). 18 Another local survey reported the prevalence of using psychoactive substances in the last year among those aged between 18 and 24 to be 9.3 and 5.5% for men and women, respectively. 19 Results also showed that 26% of those men aged 18-25 and 78.6% of those aged 26-35 who had used substances in the last 6 months reported having done so in mainland China. 19 Among adolescents who had ever used any substances, around 14% would use substances in entertainment establishments in mainland China. 18 Gender differences in prevalence of substance use and associated factors were reported in a number of studies. 20, 21 The present study compared the characteristics/behaviors of the sampled substance users versus the nonusers and those substance users who used substances in or outside mainland China in the last year. The study also investigated patterns and perceptions related to substance use in mainland China (e.g., history of substance use in mainland China, perceived accessibility of substances and chances of being arrested in mainland China because of substance use, reasons for using substances in mainland China, types of substances used in mainland China, and venues, sources, and companions involved when using substances in mainland China).
METHODS

Study Population and Data Collection
The study population comprised Hong Kong Chinese young adults of age 18 to 30 traveling to mainland China. With verbal informed consent, respondents were interviewed when they returned to Hong Kong from mainland China, at the exit areas of the Lo Wu checkpoint inside the Lo Wu Kowloon-Canton Railway station, during 18 November through 17 December 2002 (10 A.M. to 7 P.M.). Prospective respondents were confirmed not to have previously participated in the study. Interviewers were instructed to approach the tenth adult person exiting from the customs area after an arbitrary index adult person exiting the area was spotted. There were, however, practical difficulties in implementing this method in a strict sense so that the sampling method should be regarded as nonrandom. The study has been approved by the Research Ethics Committee of the Chinese University of Hong Kong.
The study used a special data collection method that had two parts. The first part consisted of an anonymous face-to-face interview, which included eight nonsensitive questions (e.g., age, education level, number of days staying over in mainland China in the last month, perceived addictiveness and harmfulness of substance use in general). This part aimed at establishing rapport with the respondents and facilitating the subsequent asking of more sensitive questions. It took about 3 to 5 min to complete. After completing Part I, respondents were briefed that Part II of the questionnaire would cover some sensitive questions.
Respondents were then provided with a mobile telephone and were briefed that the questions were prerecorded in a computerized phone system and that they only needed to key in their responses after listening to the questions. Respondents were assured that the survey was anonymous, and their responses would be unknown to the interviewers and were encouraged to give true answers. With consent, they were connected via the mobile phone to a service line to continue with the second part of the interview. The respondents listened to the digitized questionnaire and keyed in their corresponding responses while the interviewers kept a distance from them. Upon completion, respondents returned the mobile phone to the research staff without revealing their identity. They were assured of anonymity and confidentiality. This specially designed computerized data collection method has been demonstrated to give higher prevalence of risk behaviors as compared to conventional means of data collection (e.g., face-to-face interviews). 22, 23 The higher frequency of risk behaviors reported by this method may be because of its ability to increase the sense of confidentiality (responses known to no one) and, hence, to reduce reporting bias because of social desirability. 22, 23 The method has also been applied in a number of other local studies. 9, 10, 24 A total of 11,479 individuals were contacted; 6,528 answered questions in both Part I and Part II of the study and 6,420 completed the entire survey. BBeing in a rush^was the most commonly given reason for refusal, and most of the refusals were given before the topic of the study was revealed to the approached person. The refusal rate was therefore 43.1%. The overall response rate, defined as the number of respondents who completed the survey divided by the total number of individuals contacted, was about 56%.
Measurements
Part I of the Questionnaire Sociodemographic data were collected. Respondents were asked about their number of days staying over in mainland China in the last month, perceived addictiveness of substance use, and perceived harmfulness of using substances to health in general.
Part II of the Questionnaire Respondents were asked whether they had used some substances such as ecstasy, ketamine, cannabis, methylamphetamine, heroin, etc. in the last year (in any places). Respondents who used such substances in the last year (n=1,575) were asked about their frequency of substance use in the last month (none, one to two times, three to ten times, or more than ten times), location of substance use in the last year, whether they could quit using substances at any time, whether they perceived that taking substances has severe negative impacts on their own physical health, and whether they had friends frequently using substances in mainland China.
Those who reported having used substances in mainland China in the last year (n=1,289) were asked the types of substance used in mainland China. They were asked about details related to their last episode of substance use in mainland China, when they first used substances in mainland China, their main reason for using substances in mainland China, and relevant perceptions related to substance use in mainland China.
Statistical Analyses
The analyses were stratified by gender. Respondents were divided into two groups: those substance users who used substances in mainland China in the last year (PSC) and those substance users who had not used substances in mainland China in the last year (i.e., those who used substances only in places other than mainland China [PSNC]). Characteristics of substance users versus nonusers were compared by chisquare test. Characteristics of the PSC and PSNC groups were also compared by chi-square test. In addition, their sociodemographic characteristics were compared by univariate odds ratios (respective 95% confidence intervals were also presented). The other characteristics related to substance use were compared by adjusted odds ratios obtained from multivariate logistic regression models (adjusting for age, education level, employment status, monthly income, and number of days stay-over in mainland China in the last month, using the FENTER_ option). Within the PSC group, gender differences in the studied variables were compared by chi-square test. A p valueG0.05 was considered statistically significant. All statistical analyses were conducted with SPSS for Windows (version 11.01).
RESULTS
Comparing Sociodemographic Characteristics of Substance Users Versus Nonusers
Of all 5,227 male (80.1%) and 1,301 female (19.9%) respondents, respectively, 1,405 men (26.9%) and 170 women (13.1%) reported having used substances in the last year. The background characteristics of these sampled substance users and substance nonusers are compared in Table 1 . Substance users were more likely than nonusers to be younger, less educated, being unemployed, having a lower level of income, and having spent more days staying over in mainland China in the last months (pG0.05). Such were true for both male and female respondents (Table 1) .
Comparing Sociodemographic Characteristics of the PSC and PSNC Groups
The sociodemographic profiles of the PSC and PSNC groups, stratified by gender, are summarized in Table 2 . It is seen that, for both men and women, the two groups did not differ significantly in terms of age and monthly income distributions (p90.05). For both men and women, the PSC group as compared to the PSNC group, however, tended to have attained a lower education level and had spent more days staying over in mainland China (pG0.05). For men, but not women, PSC were less likely than PSNC to be students (pG0.05).
It is also noted that high percentages of female PSC were of age 20 or less (60.7%), unemployed (24%), students (10.7%), and without a monthly income (35.5%). Such percentages were higher than those of their male counterparts (pG0.05 by chi-square test, statistics were not shown in Table 2 ). Table 3 , it can be seen that, as compared to male PSNC, male PSC were less likely to perceive substance use as having severe negative impacts on one_s own physical health (adjusted OR=0.58, pG0.01) or easily/very easily addictive (adjusted OR=0.70, pG0.05), and perceived themselves as being less able to quit using substances (adjusted OR=0.27, pG0.01). Similar comparisons between female PSC and female PSNC were not of statistical significance.
Perceptions and Patterns Related to Substance Use in Mainland China Among PSC
Perceptions Of the male PSC and the female PSC, respectively, 60.5 and 39.6% believed that it is easier to obtain substances in mainland China (as compared to in Hong Kong), whereas only 15.2 and 22.5%, respectively, of the two groups stated the reverse was true and female PSC were more likely than male PSC to hold such a belief (pG0.001, Table 4 ).
About one-fourth (28.8% for male PSC and 24.5% for female PSC) believed that there is no chance of being arrested in mainland China because of substance use; 16.4% of the male PSC and 20% of the female PSC believed that the chance is high. Further, 29.8 and 23.9%, respectively, of the male and female PSC mentioned lower price as the main reason for using substances in mainland China; 25.8 and 32.7%, respectively, mentioned peer influences, whereas 18.3 and 22.1%, respectively, mentioned better availability as the main reason. No significant gender differences were observed in these two variables (Table 4) .
Pattern of Substance Used in Mainland China About 33% of both male and female PSC had been using substances in mainland China for more than 1 year, whereas 48.1 and 36% of male and female PSC, respectively, had been using substances in mainland China for less than 6 months. Male PSC were more likely than female PSC to have been using substances in mainland China for less than 6 months (p=0.01, Table 4 ).
Regarding the last episode of substance use in mainland China, the majority of the PSC (87.9 and 84%, respectively, for male and female PSC) had used substances in discos or rave parties; another 5.6% (male) and 9.2% (female) of the PSC used substances in bars; and a few percent used substances in hotels or private homes (Table 4) . It is interesting to note that, in the last episode of substance use, many PSC obtained free substances from their friends (54.7% for male PSC and 61.9% for female PSC) or from strangers (8.5 and 16.1%, respectively). Only 31.7% of the male PSC and 14.4% of the female PSC were buying substances in mainland China and very few (1.2 and 1.7%, respectively, for male PSC and female PSC) brought the substances with them from Hong Kong. Relatedly, 77% of the male PSC and 81% of the female PSC were accompanied by their friends and another 5% (4.3% for male PSC and 5.2% for female PSC) accompanied by both friends and strangers when they were using substances in mainland China. Relatively few used substances alone (17.4% for male PSC and 11.2% for female PSC) or used substances only with strangers (1.4 and 2.6%, respectively, for male PSC and female PSC, Table 4 ). Among the three items abovementioned, a significant gender difference was observed only for the one related to the sources of substances. Male PSC were more likely than female PSC to have bought substances in mainland China for the last episode of substance use in mainland China (p=0.001, Table 4 ).
Types of Substance Used in Mainland China
Among the male and female PSC, respectively, 86.5 and 81%, respectively, self-reported having used ecstasy in mainland China in the last year (c 2 test, p=0.1; Table 4 ); 79.4 and 70.2%, respectively, had used ketamine (pG0.05); 65.7 and 47.1%, respectively, had used cannabis (pG0.001); 18.7 and 21.8%, respectively, had used methylamphetamine (p=0.41); and 10.9 and 7.6%, respectively, had used heroin (p=0.26). The majority of the PSC had used multiple types of substances in mainland China in the last year (about 81 and 69% for male PSC and female PSC, respectively, c 2 test, pG0.001, Table 4 ). Such questions were not asked of the PSNC group.
DISCUSSION
A fairly high proportion of the male and female travelers interviewed were PSC. It is speculated that the prevalence of substance use might be fairly high among the studied cross-boundary travelers. Another independent study estimated that roughly 26 and 78.6%, respectively, of the male respondents of age 18-25 and 26-35 who had used substances in the last 6 months had done so in mainland China. 19 Prevention and surveillance programs targeting young Hong Kongmainland China travelers are warranted.
Ecstasy was the substance that had been most commonly reported to have been used by PSC, followed by ketamine, cannabis, methylamphetamine, and heroin. The actual ingredients of these substances were unknown. It is common for PSC to have reported using more than one type of substance in mainland China in the last year. Further investigation should be made on whether they are mixing substances for consumption simultaneously.
A fairly high percentage of the PSC may be using heroin in mainland China. HIV prevalence among injecting drug users (IDU) in mainland China is considerably high, and it is the driving force of the epidemic in mainland China. 25 In the Guangdong province, a study on female drug users reported a HIV prevalence of about 6% among IDU. 26 The risk of PSC using heroin serving as a bridge population for the transmission of HIV between Hong Kong and mainland China, therefore, exists and needs to be investigated.
Some attention should be given to the high proportions of unemployed Hong Kong youths (especially among women) using substances in mainland China. The unemployment rate among Hong Kong young adults has been very high (30.2% for the 15-19 age group and 8.8% for the 20-29 age group in 2003). 27 Substance use prevention programs should, therefore, have more interactions with other social programs, such as the ones serving unemployed youths.
It is possible that these cross-boundary substance use habits were practiced on a regular basis. It should, however, be noted that about 48 and 36%, respectively, of the male and female PSC had been using substances in mainland China only for 6 months or less, which may indicate that there are quite a number of new recruits.
The majority of the PSC had some friends who were frequently using substances in mainland China, were accompanied by some friends in their last episode of substance use in mainland China, and were provided with substances by their friends for free. It is very likely that peer influence plays an important role in cross-boundary substance use behaviors (about one-fourth of the male PSC and about one-third of the female PSC chose peer influences as the main reason for their use of substances in mainland China). The effects of conformity to peer pressure should be studied in depth. Peer education may be one of the possible effective prevention strategies. Skills training to refuse improper requests made by peers should also be considered as part of the programs.
Male PSC, as compared to male PSNC, had more misconceptions about the negative aspects of substance use. Further, the majority of the PSC believed that they could quit the substance use habit. Cross-boundary prevention programs are, therefore, facing additional difficulties and should emphasize rectifying relevant health beliefs.
Lower price, peer influence, and better perceived availability were mentioned as the key reasons for using substances in mainland China by the majority of the PSC. The majority of the PSC obtained their substances in mainland China. It seems that substances are readily available to the PSC. To reduce the supply may effectively decrease the availability of substances. Supply also has an implication on price. Further, the majority of the PSC believed that there is little or no chance for one to be arrested in mainland China for substance use. Liaison with the law enforcement departments in Shenzhen (a city that is contiguous to Hong Kong) and other cities in mainland China may be required to change the misperception.
The majority of the PSC were also obtaining substances for free. This was especially true for female PSC. The free supply may be appealing to the unemployed young adults or those without income, which seemed to make up a substantial proportion of the PSC.
The findings confirmed the impression that most of the substance use activities in mainland China were carried out in discos or rave parties. Prevention programs may be launched in these establishments, with the assistance of the public security system in mainland China. Because substances are often distributed in these venues, stronger law enforcement in these places would remove these Bmeeting groundsf or dissemination of substances and substance use. It is believed that this would have a strong impact on the prevalence of cross-boundary substance use. This would also change the impression that there is a low chance of being arrested in mainland China for substance use and that substances are readily available.
The study has several limitations, one of which being that there was no community-based control group in the study. Instead, travelers who were PSNC were used as the control group in the relevant analyses. It could not be ascertained whether members of this PSNC traveler group are similar in behaviors to those substance users who seldom traveled to mainland China. Interpretations should, therefore, be made with caution. The sampling design does not allow for prevalence estimation, as the sampling process was not random and the differences between the traveler population and the general population are not known.
Furthermore, the overall response rate of the study (approximately 56%) was moderate, although it was comparable to studies of other topics conducted at the Lo Wu checkpoint and many other telephone surveys of various topics conducted in Hong Kong. 9, 10, [28] [29] [30] [31] [32] Data were self-reported. Response bias because of social desirability may exist. However, this type of bias is somehow less relevant, as the purpose of the study was not prevalence finding, and those admitting substance use should be less influenced in describing their patterns of substance use in mainland China in a biased way because of social desirability. The special data collection method has also been shown to be able to reduce possible response biases. Moreover, the length of the questionnaire also limits the number of questions and, hence, the depth of the data collected.
In conclusion, to address the cross-boundary substance use among Hong Kong young adults, policy formulation should take their characteristics, as indicated by the study results, into account. A joint collaboration approach between authorities in Hong Kong and mainland China is also required.
